Tyrosine phosphorylation of the metabotropic glutamate receptor mGluR5 in striatal neurons.
Protein phosphorylation, controlled by the coordinated actions of phosphatases and kinases, is an important regulatory mechanism in synaptic transmission and other neurophysiological processes. Ionotropic glutamate receptors are known targets of phosphorylation on serine, threonine and tyrosine residues, with functional consequences for cell excitability, plasticity and toxicity. While phosphorylation of metabotropic glutamate receptors (mGluRs) also impacts critical cellular processes, there has been no evidence for direct tyrosine phosphorylation of mGluRs. In the present study, anti-phosphotyrosine and specific mGluR antibodies were used to detect tyrosine-phosphorylated mGluRs in rat brain. In particular, we found that mGluR5 is an abundant phosphotyrosine protein in vivo as well as in primary striatal neurons and tissue slices in vitro. The protein phosphatase inhibitor pervanadate robustly increased the amount of tyrosine-phosphorylated mGluR5, suggesting the receptor is subject to an endogenous, active cycle of phosphorylation and dephosphorylation. Furthermore, NMDA treatment also increased the amount of tyrosine-phosphorylated mGluR5, suggesting these endogenous phosphorylation regulatory mechanisms can be used to mediate crosstalk between synaptic glutamate receptors. While mGluR5-stimulated phosphoinositide hydrolysis appears to be unaltered by pervanadate treatment, tyrosine phosphorylation of mGluR5 may be important in trafficking, anchoring, or signaling of the receptor through G protein-independent pathways.